We report the results of spectral and photometric observations of DQ Her. Available spectra from International Ultraviolet Explorer (IUE), Hubble Space Telescope Faint Object Spectrograph (HST -FOS) and CCD photometry of one night were used. Some profiles revealing the variations of some spectral lines at different times are presented. There is variation with time for photometric observations and the brightness of DQ Her is changed from 14 mag. to 17.7 mag with clear display of burst. The ultraviolet luminosity for emitting region is in the range of (1.9x10 31 erg s −1 ). The mass accretion rate is in the range of (3.5x10 −12 M yr −1 ).The line flux modulations at different times can be explained in terms of the accretion curtain model for intermediate polars, Kim & Beuermann (1996) .
Introduction
Cataclysmic variables with magnetic white dwarf whose magnetic field is not strong enough to synchronize the white dwarf spin with the orbit of the system are known as intermediate polars (IPs) .
In the intermediate polars, the white dwarf star has a small magnetic field less than 10 MG, so a complete accretion disk cannot be formed. Intermediate polars reveal periodic variations that reflect the orbital period of the binary system and the spin period of the primary star. The asynchronous rotation of white dwarfs in IPs can be interpreted by the reaction between the magnetic field of the white dwarf and the disk matter near the magnetosphere. More details can be found in Warner [34] , Patterson [24] , Hellier [11] , Warner [33] , and Campbell [4] .
DQ Her (Nova Herculis 1934) was first detected at its bright phase with a magnitude of ∼ 3.3 mag (c.f. [5] ). DQ Her is a prototype of an intermediate Polar stars, and also is a moderately slow galactic nova. DQ Her is a binary system contains a white dwarf with an intermediate magnetic field which can partially control the accreting stream from the red dwarf along the magnetic field lines to fall onto one or both magnetic poles of the white dwarf [25] . It is also characterized by Thermonuclear Runaway (TNR) on the surface of the white dwarf [31] . Walker [32] was discovered the eclipsing behavior of DQ Her and reported a consistent 71 sec. photometric oscillation. The spectral type of the dwarf is estimated to be M3 due to the detection of faint TiO bands between λ λ 7150 Å to 7700 Å (Young & Schneider [38] ). Since DQ Her is an eclipsing binary with an orbital period of 4 h 39 m and has been extensively observed, its properties are well known, and estimated masses for its components are 0.6 M and 0.4 M for M 1 and M 2 , respectively (Horne et al. [12] ).
The mass transfer in DQ Her was detected by Kraft [16] . Mumford [19] and Nather & Warner [20] suggested an increase in DQ Her orbital period. Later on (Patterson et al. [23] ; Africano & Olson [1] ; Zhang et al. [39] ; Wood et al. [35] ) indicated modulation of 14 yr period. However, an updated O-C analysis done by Wood et al. [35] found no evidence for a secular orbital period increase.
DQ Her is one of the most studied classical novae. Its maximum brightness recorded in 1934 with m V = 1.3 while its post outburst magnitude was m V = 14.3 (Duerbeck [7] ) and it located at distance of 400 pc. The main characteristics of all DQ Her systems have been reviewed by Patterson [24] . According to the model discussed by Chanan et al. [6] , a beam of X-ray and UV photons originating at the polar caps of the rotating WD moves around and illuminating the surface of the concave disk where the 71 sec. optical pulses originate. The 71 sec. stable pulsations are also observed in the HeII λ 4686 line (Chanan et al. [6] ; Martell et al. [17] ), in the UV continuum and several UV emission lines (Silber et al. [29] ), but not in the X-ray band (Silber et al. [28] ; Mukai et al. [18] ). DQ Her is a surprisingly faint X-ray source (Orio et al. [22] ). The most recent ephemeris of the DQ Her eclipsing binary system suggested a period of 4.6469 h (Zhang et al. [39] ; Ogloza et al. [21] ).
The first radial velocity measurements of DQ Her suggested both high-mass solutions with M 1 = 1.1 M and M 2 = 0.55 M (Robinson [26] ; Hutchings et al. [14] ), and low-mass solutions with M 1 = 0.47 M and M 2 = 0.34 M (Smak [30] ; Young & Schneider [37] ). Finally, the direct spectroscopic measurements of the cool secondary star allowed Horne et al. [12] to the more reliable estimates M 1 = 0.60 M , M 2 = 0.40 M and i = 86.5 • ; such a mass of the WD is required for a system exhibiting slow nova outbursts (Starrfield [31] ). Horne et al. [12] also give K 1 = 140km/s, K 2 = 227km/s, i = 86.5 • , and a total eclipse width ∆φ = 0.22P.
2 Observations and data reductions 2.1 HST and IUE SWP low resolution spectra of DQ Her
The IUE low-resolution short wavelength spectra have been obtained from the INES (IUE Newly Extracted Spectra) site a The INES system for low-resolution data is fully described by Rodríguez-Pascual et al. [27] and González-Riestra et al. [8] . The observational data are The IUE spectra were examined in the wavelength region 1150 Å -1950 Å and the most suitable features are identified for analysis. The available IUE observations for DQ Her covering most of the orbital phases. Tables 1, list data were analyzed using the standard IRAF software package for the reduction and analysis of spectrum. We processed HST/FOS spectra of the DQ Her system using the G160L, G190H and G130H gratings and 1.0 aperture. HST observations are listed in the Table 2 . Figs. 1, 2, and 3 represent the phase modulations of line fluxes. For DQ Her, the following ephemeris of Schneider and Greenstein (1979) has been used. 
CCD Photometric Observations of DQ Her
The CCD photometric observations of the target stars selected for the study are obtained using 2k × 2k CCD camera attached to Newtonian focus of the 74 inch reflecting Telescope at Kottamia Astronomical Observatory (KAO), Cairo, Egypt. The CCD camera has a set of photometric filters (UBVRI). For DQ Her we obtained photometry in VRI filters.
Data reduction, where CCD observed frames (for the variable the comparison and the check stars) are corrected for bias and flat field is mainly performed using different tasks of IRAF software packages. Then we used the packages of C-Munipack program to do the photometry and extract the magnitude variability for each system by means of differential photometry.
Differential photometry is performed for measuring the small variations in brightness of the target variable star in comparison with other two non-variable stars known as comparison (C) and check stars (Ck). This technique is widely used in variable stars, especially for short period variables and eclipsing binary systems. In differential photometry a comparison and a check stars together with the variable are exposed in the same CCD frame.
The photometric observations for DQ Her are obtained in V, R and I filters as shown in Tables (4) , (5) and (6) respectively. Fig 4 displays the field chart of the system. The differential photometry was performed with respect to 000-BCB-330 and 000-BCB-348 as comparison and check stars respectively, Table 3 lists their coordinates. 3 Results and discussions
spectral behavior of the emission lines in DQ Her
The most obvious spectral lines features are seen in the spectra of the system: The high ionized C IV emission line at 1550 Å is a resonance doublet emission line, while He II 1640 Å is a recombination line, previously discussed by (Howell et al. [13] ). These spectral lines are produced in the accretion curtain region as suggested by Bloemen et al. [2] . the accretion curtain region. The high energy photons in the emitting region produce the ultraviolet emission lines seen in this system. In this view, we can refer the luminosity of DQ Her to be correlated to the rate of its mass transfer and the origin of the ultraviolet spectral lines to the accretion curtain region. So as the rate of mass transfer increases, the gravitational potential energy increases, and this will lead to an increase in the temperature and consequently in the strength of ultraviolet spectral lines. The accretion curtain model for intermediate polars, Kim & Beuermann [15] , Hellier et al. [10] and Buckley & Tuohy [3] support the results of current IUE & HST data as due an evidence of magnetically controlled accretion curtains near the white dwarf. The model described well the present spectral fluxes behavior of IUE and HST data for this system. In this model the emission lines seem to be originated in the region where the strength of the magnetic field prohibit the formation of the disk.
Photometric behavior of DQ Her
As shown from the fig our photometric observations almost covered the whole period of variations of DQ Her. The photometric variation of DQ Her revealed that the system is an eclipsing binary and the binary DQ Her shows variability with orbital period of ∼4.6 hours caused by rotation of the white dwarf and the radiation emitted by the two magnetic poles. We see that light reprocessed through the accretion disk because we see the disk edge-on, and the white dwarf itself is obscured. Fig. 7 which shows the phase diagram of all observations for DQ Her. In both figures, the KAO photometry is in red.
Ultraviolet luminosity and accretion rate for DQ Her
For DQ Her, we used the integrated fluxes of emission lines C IV 1550 Å and He II 1640 Å , and equation (2), we obtained the variable ultraviolet luminosities for this spectral lines, it tabulated in Tables 7 and 8 using a mean distance value 400 pc, derived by Horne et al. [12] .
For a white dwarf with M wd = 0.6M Horne et al. [12] . The radius of white dwarf R W D = 8.6 × 10 8 cm is calculated by using the equation (3), while the mass accretion rates are calculated by using the equation (4) .
Where M a ,R a are the mass and radius of the accreting star, L acc is the accretion luminosity, and G is the gravitational constant. 
Conclusions
We report the results of the photometric and spectroscopic behavior of DQ Her. The photometric analysis of DQ Her is performed using the CCD photometry of KAO and that collected over long time through AAVSO data base. The main results for the system can be summarized as:
• Photometry of DQ Her revealed that the system is an eclipsing binary with high inclination deg.
• KAO photometry and that collected from AAVSO are obviously comparable.
• The light variation reveal very deep primary minimum (where, main sequence component lie in front of the white dwarf) 17.7 mag., no secondary minima has been detected due to the dominant flux of the massive component.
• The intermediate Polar system DQ Herculis, in which the white dwarf is gravitationally stripped the matter from the main-sequence companion star and forms an accretion disk around the white dwarf and the inner disk region is truncated by the magnetic field of the white dwarf.
• In the region where the disk is truncated, the gas in the disk begins to transfer along the white dwarf's magnetic field lines, forming curved sheets of luminous material called accretion curtains. Disk material passes through the curtains and then accretes onto the white dwarf near one of its magnetic poles.
• The study revealed the presence of periodic and/or semi-periodic changes in the brightness of this system. One periodicity is related to the orbital period of the binary star system. A second periodic signal originates from the rotation of the white dwarf spinning on its axis and it is shorter than the orbital period. The observational characteristic that clearly defines this system is the existence of more than one overlap period which appear in general as irregular variables. The physical cause of optical spin period oscillations may be attributed to the changing viewing aspect of the accretion curtain as it converges near the white dwarf.
• Identification of emission lines in the spectral region 1150 Å -1950 Å with detailed description of continuum and profiles.
• There are variations in the ultraviolet luminosities and the mass accretion rates.
• There are modulations in line fluxes for all studied emission lines (C IV and He II), we attributed these variations to the variations of the rate of mass transfer from the secondary star to the white dwarf leading to variation in temperature and consequently to the variations in the intensities of emission lines.
• The variations in both ultraviolet luminosities and the mass accretion rates in this system can be interpreted in terms of the accretion curtain model.
